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EARTHQUAKE  VULNERABILITY  INDICATORS :  
A GI-DRIVEN  FITNESS  FOR  USE  ASSESSMENT  
Background 
Information, or rather the availability of useful information, is a critical element for effectively tackling 
vulnerability. Defining the fitness for use of municipal geo-information is the main topic of this research. In 
the last two decades, geohazards and weather related hazards, have claimed the lives of more than 700 000 
persons around the world (OFDA/CRED, 2004) and have produced an estimated damage of 740 billion US 
dollars.  
The information you have is not the information you want, the one 
you want is not the one you need,  
the one you need is not the one you can obtain, and the information 
you can obtain costs more than you want to pay.  
(Anonymous) 
A considerable number of risk management initiatives, also called disaster reduction initiatives, have been made in the past years. Results however, show that the impact of hazards on urban 
areas, especially in developing countries, has not been reduced.  
These risk management initiatives include methods for the determination of hazard, vulnerability and mostly risk as a combination of the first two, developed by scientists and researchers from 
the most diverse disciplines (natural, applied and social sciences). 
Urban Vulnerability to Earthquakes 
Urban vulnerability to earthquakes has been inadequately estimated for years. Most models do not consider the complex interaction between human behavior and the hazard itself. Although 
the methods address different aspects, none analyses all the variables (physical, social, economic, cultural, institutional and political) in an integrated manner, within a unique spatial data 
infrastructure.  
As municipalities manage the built environment and typically also have a broad range of responsibilities related to the population and their well being, the local economy, and the environment, 
they inevitably collect and use a great amount of data that could also be of use for risk management.  
General Model 
1. Analysis of vulnerability of a region for the 3 stages of a 
disaster: 1- Impact, 2- Relief, and 3- Recovery. 
They follow each other in time and require different municipal strategies to cope 
with them. 
Number of Vulnerability Indicators for each phase and by type 
 
Impact Relief Recovery Total 
Physical 
Indicators 7 4 8 19 
Attributes 12 7 15 34 
Socio-cultural 
Indicators 2 2 3 7 
Attributes 6 4 6 16 
Economic 
Indicators 1 1 2 4 
Attributes 1 2 7 10 
Polítical-
Institutional 
Indicators 1 4 2 7 
Attributes 1 7 4 12 
Total 
Indicators 11 11 15 37 
Attributes 20 20 32 72 
3. Identification of the required information -
indicators- and their specific attributes. 
A list of indicators exists for each phase. Some indicators are 
common to different evaluation phases, but their application to 
the analysis and/or solution proposals or plans is different. 
2. Data collection 
Raw data has different nature, different domains, and differnt collection 
dynamics and analysis, complicating the work of analyzing its sufficiency 
and quality. 
4. The analysis requires 3 elements: 
a. Interdisciplinary expert participation –> Interview design. 
b. Data grading using homogeneous indictors (considering the 
diverse nature of data). -> Expert panels. 
c. Design of appropriate evaluators or value indicators of the 
homogeneous elements -> Data processing using state and quality 
of the data. 
5. Fitness for use evaluators 
Availability, completeness, integrity and reliability, scale, shelf-life, minimum acceptable scale and the minimum preferred scale. 
Evaluator 1 – Current data state 
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The resulting score values are 
interpreted as follows: 
• <2: The use of the information 
is not recommended for 
decision making. Each 
attribute and indicator should 
be evaluated to undertake 
improvement actions. 
• 2 to 3.9: the information can 
be used in general decision 
making processes, strategic 
projects, or general 
guidelines. 
• 4 to 5: the resulting 
information is appropriate for 
decision making processes, 
direct intervention, and 
project definition. 
The resulting score values are 
interpreted as follows: 
• < 2: the results are deficient. 
Improvement actions such as 
collection and updating of data 
should be undertaken. 
• 2 to 3.9: the results that can be 
obtained with this data can be 
improved. Improvement 
actions such as collection and 
updating of data should be 
undertaken. Special attention 
should be given to those 
indicators and attributes that 
have the lowest results. 
• 4 to 5: the quality of the 
information is adequate, 
however it is recommended to 
undertake regular updating 
and data maintenance 
processes. 
Physical Vulnerability 
Socio-cultural Vulnerability 
Económic Vulnerability 
Results for Medellín, Colombia 
Once the attributes with low scores are identified, a detailed analysis of each of 
the aspects evaluated and the original values can determine what problem to 
tackle. To illustrate the use of municipal data available vulnerability indicators by 
phase are calculated for Medellín. 
Conclusions 
A methodology was developed to establish whether and to what extent the vulnerability indicators 
calculated using municipal geo-information are suitable for decision making. The methodology was 
applied in two case study cities, which portray different urban management conditions in terms of 
available information and capacity: Medellín, Colombia, a data rich-capacity moderate municipality, 
and Lalitpur, Nepal a data poor-capacity deficient municipality. The scores obtained by the 
attributes for each city shed light on the specific problems that an indicator has. The methodology 
developed can be implemented in any city to determine the development path that the 
municipality has to undertake in order to achieve adequate data for vulnerability assessments.  
   
  
 
